Modified recombinant adenoviruses increase porcine circovirus 2 capsid protein expression and induce enhanced immune responses in mice.
Porcine circovirus type 2 (PCV2) is the primary viral pathogen of porcine circovirus associated disease (PCVAD) and vaccination is an important method to prevent and control the disease. The expression of PCV2 capsid protein (Cap) in adenovirus vector system has been investigated, but the poor immune responses limit its application. In this study, transcriptional enhancer element largest intron of the human cytomegalovirus (Intron A) and woodchuck hepatitis virus post-transcriptional regulatory element (WPRE) were applied to increase the immunogenicity of PCV2 Cap adenovirus-based vaccine. Western blot and indirect immunofluorescence assay (IFA) analysis showed that modified adenoviruses with Intron A and WPRE alone or both could significantly increase the expression of Cap compared to the unmodified adenoviruses. Furthermore, the humoral and cellular immune responses of the constructed recombinant adenoviruses were evaluated in mice. Indirect ELISA, virus neutralizing test and western blot showed that modified adenoviruses elicited higher humoral immune responses than unmodified adenovirus, and Intron A-WPRE-modified virus immunized group had better immune response than the others. Besides, the results of lymphocyte proliferation response and cytokines release assay showed that enhanced cellular immune responses were induced by modified adenoviruses. These results demonstrated that Intron A and WPRE significantly improved the expression of the Cap protein in adenovirus vector system and enhanced the immune responses in mice, making the adenovirus vector system more applicable against PCV2.